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Description 

Technical Field 

[0001] This invention relates to a brush, a bristle set- 5 
ting apparatus therefor and a bristle setting method 
therefor, and more particularly to a brush having bristle 
tufts set thereon by means of small metal pieces called 
anchors, and a bristle setting apparatus therefor and a 
bristle setting apparatus therefor. 

Background Art 

[0002] Now, a bristle setting apparatus of the anchor 
type for a toothbrush which is one of brushes conven- 
tionally known in the art will be described with reference 
to Figs. 13 and 14 by way of example. The bristle setting 
apparatus generally includes a bristle tuft feed mecha- 
nism 84, an auxiliary guide 88, a bristle setting needle 
83, a bristle setting guide 92, a bristle cutting mecha- 
nism 94 and an anchor feed mechanism 96. The bristle 
tuft feed mechanism 84 is constructed so as to intermit- 
tently feed bristle tufts 81 each formed by bundling a 
predetermined number of continuous bristles such as 
continuous nylon monofilaments together by a prede- 
termined length for every intermittent feeding during up- 
ward movement of a bristle setting needle 83 of a bristle 
setting mechanism 82. The auxiliary guide 88 is ar- 
ranged above a front side of the bristle tuft feed mech- 
anism 84 and includes a presser section 85 provided on 
a lower surface thereof so as to press the bristle tufts. 
The auxiliary guide 88 is formed therein with a needle 
insertion hole 86 vertically extending therethrough per- 
pendicularly to the presser section 85 and an anchor in- 
sertion hole 87 extending therethrough to the needle in- 
sertion hole 86. The bristle setting needle 83 is arranged 
so as to vertically slide in the needle insertion hole 86. 
The bristle setting guide 92 is positioned below the aux- 
iliary guide 88 so as to be vertically movable and formed 
with a needle guide hole 90 so as to vertically extend 
therethrough and be aligned with an extension line of 
the needle insertion hole 86. The bristle setting guide 
92 is formed on an upper surface thereof with a bristle 
tuft receiving recess 91 , which functions to interposedly 
hold the bristle tuft 81 in cooperation with the presser 
section 85 when the bristle setting guide is raised. The 
bristle tuft cutting mechanism 94 is positioned between 
the bristle tuft feed mechanism 84 and the bristle setting 
guide 92 and in proximity to the bristle tuft 81 and in- 
cludes a rotary cutter 93 for cutting the bristle tuft 81 into 
a predetermined length when the bristle setting guide 
92 is raised. The anchorfeed mechanism 96 is arranged 
so as to feed an anchor 95 into the anchor insertion hole 
87 of the auxiliary guide 88. The conventional bristle set- 
ting apparatus thus constructed is disclosed in Japa- 
nese Patent Publication No. 27382/1974. 
[0003] Now, the manner of setting the bristle tufts 81 
on a bristle set surface of a head of a toothbrush handle 



1 by means of the conventional bristle setting apparatus 
thus constructed will be described. First, as shown in 
Fig. 13, the bristle tuft feed mechanism 84 is driven to 
feed the bristle tuft of a continuous length toward the 
bristle tuft receiving recess 91 , to thereby abut the bristle 
tuft 81 against a stopper 97. Concurrently, as shown in 
Fig. 14, the anchorfeed mechanism 96 is driven to feed 
the anchor of a sheet-like shape into the anchor inser- 
tion hole 87 of the auxiliary guide 88. 
[0004] Then, the bristle tuft 81 thus fed into the bristle 
tuft receiving recess 91 is interposedly held by the 
presser section 85 at a distal end of the auxiliary guide 
88 and then the bristle tuft 81 thus held is cut into a pre- 
determined size by means of the rotary cutter 93 of the 
bristle tuft cutting mechanism 94. Thereafter, the bristle 
setting mechanism 82 and auxiliary guide 88 are down- 
wardly moved together toward the toothbrush handle 1 . 
[0005] Also, concurrently with downward movement 
of the bristle setting mechanism 82 and auxiliary guide 
88, the bristle setting needle 83 is downwardly moved 
through the needle insertion hole 86 and needle guide 
hole 90. This permits a tip end of the bristle setting nee- 
dle 83 to cut the anchor 95 into a predetermined length 
and force out the anchor 95 thus cut. The anchor 95 thus 
cut forces the bristle tuft 81 cut into the predetermined 
length into the needle guide hole 90 while folding it into 
two parts in the middle thereof or bending it into a U- 
shape. 

[0006] Subsequently, the bristle setting needle 83 is 
permitted to outwardly project at a distal end thereof 
from the needle guide hole 90 at the time when the bris- 
tle setting mechanism 82 is approached at a distal end 
thereof to the bristle set surface 3 of the head 2 of the 
toothbrush handle 1 to the utmost, so that the bristle tuft 
81 cut into the predetermined length is driven into each 
of bristle set holes 4 formed on the bristle set surface 3 
while being kept folded in two by means of the anchor 
95, resulting in bristle setting being accomplished as 
shown in Figs. 15A and 15B. 

[0007] The above-described operation is repeated for 
each of the bristle set holes 4, so that the bristle tufts 
folded in two by the anchors 95 may be set in the bristle 
set holes 4 of the head 2 of the toothbrush handle 1 in 
order. 

[0008] The conventional bristle setting apparatus de- 
scribed above, as shown in Fig. 16, is so constructed 
that an angle 9 at which the anchor 95 is driven into the 
bristle setting hole 4 (hereinafter referred to as "anchor 
driven angle G") is kept constant at, for example, 12 de- 
grees. Thus, the prior art fails to vary the anchor driven 
angle for every bristle setting hole 4 as desired. This 
possibly causes the anchors 95 set in the bristle set 
holes 4 adjacent to each other to be abutted against or 
contacted with each other when a distance or interval 
between the bristle set holes 4 is excessively de- 
creased. Also, it often causes cracks to occur in the 
head of the toothbrush or causes whitening of a resin 
material for the toothbrush handle due to setting of the 
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anchors into the bristle set holes 4, resulting in the head 
of the toothbrush handle being brittle. Thus, the prior art 
fails to significantly reduce an interval between the bris- 
tle set holes 4, resulting in it failing to realize setting of 
bristles at an increased packing density. The term "an- 5 
chor driven angle 8" used herein indicates an angle be- 
tween a longitudinal direction of the anchor and a pre- 
determined direction of the brush head such as, for ex- 
ample, a longitudinal direction of the brush head. 
[0009] Also, in the prior art, the anchor driven angle 0 
is fixed, therefore, arrangement of setting of the bristle 
tufts is limited to a pattern which prevents interference 
between the anchors adjacent to each other, such as a 
linear arrangement pattern, a lattice arrangement pat- 
tern or the like, so that the prior art fails to realize any 
other arrangement pattern such as a circular pattern in 
which bristle tufts are arranged in a circular manner as 
a whole, a curved pattern in which bristle tufts are ar- 
ranged in conformity to any desired curve or the like. 
Thus, the conventional bristle setting apparatus sub- 
stantially fails to provide a toothbrush of the anchor type 
in which bristles are arranged in any desired directions 
so as to be commonly accommodated to a brushing site 
in the mouth cavity and a manner of brushing as in a 
toothbrush produced by in-mold techniques or thermal 
fusion bonding. 

[0010] Further, the bristle setting guide 92 for driving 
the anchor 95 into the bristle set hole 4, as shown in Fig. 
1 7, is generally provided on a side of a distal end thereof 
with a bristle tuft separating unit 99 for reciprocating a 
bristle tuft separating plate 98 while pivotally moving it 
in synchronism with bristle setting operation of the bris- 
tle setting guide 92, although such construction is not 
shown in Figs. 1 3 and 1 4. The bristle tuft separating unit 
99 functions to hold down, during setting of a bristle tuft 
81 in the bristle set hole 4, an already-set bristle tuft 81 
adjacent thereto to keep it away from a path of move- 
ment of the bristle setting guide 92, resulting in the al- 
ready-set bristle tuft being kept out of the setting. This 
prevents formation of such a connection bristle as indi- 
cated by reference numeral 81a in Fig. 18A or such a 
ring bristle as indicated by 81 b in Fig. 1 8B. 
[001 1 ] However, in the conventional bristle setting ap- 
paratus, the bristle tuft separating unit 99 is kept fixed 
at a predetermined position with respect to the bristle 
setting mechanism 82, so that a toothbrush handle is 
merely subject to parallel displacement. Thus, in order 
to prevent formation of the connection bristle 81 a or ring 
bristle 81b due to entangling between the bristle tufts 
adjacent to each other, it is required that setting of the 
bristle tufts is successively carried out on a side which 
permits an already-set bristle tuft to be separated from 
an adjacent one by the bristle tuft separating unit. How- 
ever, in spite of such an approach, the conventional bris- 
tle setting apparatus still causes a pattern of arrange- 
ment of the bristle tufts to be subject to restriction. In an 
actual production line, a bristle tuft arrangement pattern 
obtained by the conventional bristle setting apparatus 



necessarily causes setting of the bristle tufts to be car- 
ried out on a side away from the bristle tuft separating 
unit 99, leading to possible formation of the connection 
bristle 81a and/or ring bristle 81b, resulting in the prod- 
uct being often defective. 

[0012] The present invention has been made in view 
of the foregoing disadvantages. 
[001 3] Accordingly, it is an object of the present inven- 
tion to provide a brush of the anchor type which is ca- 
pable of permitting an anchor driven angle to be varied 
depending on an anchor driven position, to thereby at- 
tain bristle setting at an increased packing density and/ 
or in any desired arrangement pattern. 
[0014] It is another object of the present invention to 
provide a bristle setting apparatus and a bristle setting 
method which are capable of varying an anchor driven 
angle as desired, realizing bristle setting at an increased 
packing density, attaining bristle setting in any desired 
arrangement pattern such as a circular pattern, a curved 
pattern or the like which is never obtained in a conven- 
tional brush of the anchor type, and preventing forma- 
tion of a connection bristle and/or a ring bristle. 

Disclosure of Invention 

[0015] In order to attain the above-described objects 
of the present invention, in accordance with one aspect 
of the present invention, a brush is provided which has 
bristle tufts set in bristle set holes formed on a bristle set 
surface of a head of the brush, each of the bristle tufts 
being kept folded into two parts with an anchor being 
interposed between the two parts. The brush is charac- 
terized in that at least two of a plurality of the anchors 
are driven into the bristle set holes at anchor driven an- 
gles different from each other. 
[0016] It is preferable that the head is formed with a 
plurality of the bristle set holes separated from each oth- 
er and the bristle set holes each have one of the bristle 
tufts set therein by means of the anchor. In this instance, 
at least two of the bristle set holes adjacent to each other 
are preferably separated from each other by means of 
a partition wall formed to have a thickness of between 
0.1 mm and 3.0 mm. Also, the anchor driven angles of 
the anchors are each preferably so set that an extension 
line of the anchor defined in a longitudinal direction 
thereof does not intersect the bristle set hole adjacent 
thereto. Further, the bristle set hole may have a plurality 
of the bristle tufts set therein by means of the anchors. 
[0017] The above-described construction of the 
present invention permits the anchor driven angle to be 
varied as desired, to thereby prevent the anchors adja- 
cent to each other from being abutted against each oth- 
er, resulting in bristle setting at an increased packing 
density which is never attained in the conventional brush 
of the anchor type being realized. Also, such construc- 
tion permits the bristle tufts to be arranged in any desired 
pattern such as a circular pattern wherein the bristle tufts 
are arranged in a circular array, a curved pattern where- 
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in the bristle tufts are arranged along any desired curve 
or the like which has been conventionally obtained only 
by in-mold techniques, thermal fusion bonding or the 
like. 

[0018] In accordance with another aspect of the 5 
present invention, a bristle setting apparatus for a brush 
is provided. The bristle setting apparatus is character- 
ized in that the apparatus includes a bristle setting 
means for setting bristle tufts on a bristle set surface of 
a head of the brush by means of anchors, a brush holder 
arranged opposite to the bristle setting means while be- 
ing spaced therefrom at a predetermined interval and 
constructed so as to permit the head of the brush to be 
held at a predetermined position thereon, a position ad- 
justing means for adjusting a position of the brush holder 
with respect to the bristle setting means, and a brush 
rotating mechanism for adjusting a rotational inclination 
angle of the brush holder with respect to the bristle set- 
ting means. The position adjusting means is moved 
while being controlled, to thereby vary the position of the 
brush holder with respect to the bristle setting means 
and the brush rotating mechanism is rotated while being 
controlled, to thereby vary the rotational inclination an- 
gle of the brush holder with respect to the bristle setting 
means. 

[0019] In accordance with a further aspect of the 
present invention, a bristle setting method for a brush 
wherein bristle tufts are set on a bristle set surface of a 
head of the brush by means of anchors, each of the bris- 
tle tufts being folded into two, is provided. The bristle 
setting method is characterized in that the method in- 
cludes the steps of arranging a brush holder so as to be 
opposite to a bristle setting means of the anchor type 
after holding the head of the brush to be subjected to 
bristle setting at a predetermined position on the brush 
holder and successively setting bristle tufts on the bristle 
set surface of the head of the brush while varying a po- 
sition of the brush holder with respect to the bristle set- 
ting means and varying a rotational inclination angle of 
the brush holder with respect to the bristle setting 
means. 

[0020] The above-described construction of each of 
the bristle setting apparatus and bristle setting method 
permits the anchor driven angle at which the anchor is 
driven into the bristle set hole to be varied as desired 
for every bristle set hole, resulting in bristle setting at a 
high packing density and arranging the bristle tufts in 
any desired pattern such as a circular pattern, a curved 
pattern or the like which is never obtained in the con- 
ventional brush of the anchor type being realized. 
[0021] Also, such construction permits the head of the 
brush to be rotated over an angle of 360 degrees, re- 
sulting in positional relationship between the bristle tuft 
which has been just subjected to bristle setting and the 
bristle to be subjected to the next bristle setting opera- 
tion being kept constant as shown in Fig. 17. This per- 
mits bristle setting to be started at any desired bristle 
set hole, to thereby prevent an order of bristle setting 



from being limited by the bristle tuft arrangement pattern 
and eliminate formation of a connection bristle and/or a 
ring bristle due to entangling between the bristle tufts 
adjacent to each other. Further, the construction which 
permits rotation of the head over 360 degrees leads to 
bristle setting in a ring-like pattern as shown in each of 
Figs. 6A, 6B, 7 and 8. 



Brief Description of Drawings 

10 

[0022] 

Fig. 1 is a schematic diagram showing an electric 
circuit of a bristle setting apparatus for a toothbrush 
15 of the anchor type according to an embodiment of 
the present invention; 

Fig. 2 is a schematic front elevation view of the bris- 
tle setting apparatus for a toothbrush of the anchor 
type shown in Fig. 1 ; 
20 Fig. 3 is a schematic sectional view taken along line 
A-A of Fig. 2; 

Fig. 4 is a schematic view showing a variation in 
rotational inclination angle of a toothbrush handle 
due to rotation of a brush holder by way of example; 
25 Figs. 5A to 5H each are a schematic view showing 
an anchor driven angle obtained by the bristle set- 
ting apparatus for a toothbrush of the anchor type 
shown in Fig. 1 by way of example; 
Figs. 6A to 6D each are a schematic view showing 
so a bristle tuft arrangement pattern in which the bristle 
setting apparatus for a toothbrush of the anchor 
type shown in Fig. 1 may carry out bristle setting by 
way of example, wherein Fig. 6A is a plan view 
showing bristle setting in a circular pattern, Fig. 6B 
35 is a plan view showing bristle setting in a U-shaped 
pattern, Fig. 6C is a plan view showing bristle set- 
ting in a Y-shaped pattern and Fig. 6D is a plan view 
showing bristle setting in a windmill-shaped pattern; 
Fig. 7 is a plan view showing a first example of a 
40 toothbrush having bristle tufts set thereon by the 
bristle setting apparatus for a toothbrush of the an- 
chor type shown in Fig. 1; 
Fig. 8 is a plan view showing a second example of 
a toothbrush having bristle tufts set thereon by the 
45 bristle setting apparatus for a toothbrush of the an- 
chor type shown in Fig. 1; 
Fig. 9 is a plan view showing a third example of a 
toothbrush having bristle tufts set thereon by the 
bristle setting apparatus for a toothbrush of the an- 
50 chor type shown in Fig. 1 ; 

Fig. 10 is a plan view showing a fourth example of 
a toothbrush having bristle tufts set thereon by the 
bristle setting apparatus for a toothbrush of the an- 
chor type shown in Fig. 1; 
55 Figs. 1 1 A and 1 1 B each are a schematic view show- 
ing an anchor driven angle obtained by the present 
invention , wherein Fig. 1 1 A shows an anchor driven 
angle obtained when a bristle set hole is formed to 
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have a circular shape and Fig. 1 1 B shows an anchor 
driven angle obtained when a bristle set hole is 
formed to have a square shape; 
Figs. 1 2A and 1 2B each show continuous setting of 
a plurality of bristle tufts in a bristle set hole without 5 
arranging any partition wall, wherein Fig. 12A is a 
schematic vertical sectional view showing the bris- 
tle tufts in the bristle set hole and Fig. 1 2B is a sche- 
matic plane view showing the bristle tufts in the bris- 
tle set hole; 

Fig. 13 is a schematic vertical sectional view show- 
ing a conventional bristle setting apparatus for a 
toothbrush of the anchor type; 
Fig. 14 is a schematic vertical sectional view taken 
along line B-B of Fig. 13; 

Fig. 15A is a plan view showing a bristle set hole 
having bristle tufts set therein; 
Fig. 15B is a sectional view taken along line C-C of 
Fig. 15A; 

Fig. 1 6 is a plan view showing a toothbrush having 
bristle tufts set thereon by the conventional bristle 
setting apparatus for a toothbrush of the anchor 
type shown in Fig. 1 3 by way of example; 
Fig. 17 is a schematic view showing separation of 
bristle tufts from each other by a bristle tuft sepa- 
rating unit; 

Fig. 1 8A is a schematic view showing formation of 
a connection bristle; and 

Fig. 18B is a schematic view showing formation of 
a ring bristle. 

Best Modes for Carrying Out the Invention 

[0023] Now, embodiments of the present invention 
will be described with reference to the accompanying 
drawings. 

[0024] Referring first to Figs. 1 to 3, an embodiment 
of a bristle setting apparatus according to the present 
invention is illustrated, which is applied to a bristle set- 
ting apparatus for a toothbrush of the anchor type. In 
connection with the illustrated embodiment, reference 
numerals like those in the conventional bristle setting 
apparatus for a toothbrush of the anchor type described 
above with reference to Figs. 13 and 14 designate like 
or corresponding parts. Also, a bristle tuft separating 
unit (not shown) incorporated in the illustrated embodi- 
ment may be constructed in substantially the same man- 
ner as that described above with reference to Fig. 17. 
[0025] A bristle setting apparatus of the illustrated em- 
bodiment, as shown in Figs. 1 and 2, generally includes 
a bristle setting mechanism (bristle setting means) 82 
which is so constructed that a bristle tuft bent or folded 
in two is knocked out by an anchor 95 (Figs. 5A to 12B) 
to carry out bristle setting in substantially the same man- 
ner as the conventional bristle setting apparatus for a 
toothbrush of the anchor type, an X-Y-Z table mecha- 
nism 11 arranged opposite to the bristle setting mecha- 
nism 82 so as to be movable in X-axis, Y-axis and Z- 



axis directions, resulting in it being positionally adjusta- 
ble in the directions, and a brush rotating mechanism 
1 2 rotatably arranged on the X-Y-Z table mechanism 1 1 . 
[0026] The bristle setting mechanism 82 is construct- 
ed in substantially same manner as that incorporated in 
the conventional bristle setting apparatus described 
above with reference to Figs. 1 3 and 1 4. Thus, it is con- 
structed so as to reciprocate along a central line O-O of 
a needle guide hole to knock out a bristle tuft 81 folded 
into two by the anchor by means of a brief setting needle 
and set it in each of bristle set holes 4 of a bristle set 
surface 3 of a head 2 of a toothbrush handle 1 clamped 
or gripped by a handle holder 1 6 described hereinafter. 
[0027] The X-Y-Z table mechanism 11 is constituted 
by a combination of an X-axis table 11a arranged so as 
to be reciprocated in a lateral direction, a Y-axis table 
1 1 b arranged so as to be reciprocated in a vertical di- 
rection and a Z-axis table 11c arranged so as to be re- 
ciprocated in a longitudinal direction, which are position- 
ally adjusted by driving and controlling an X-axis servo- 
motor 1 3a, a Y-axis servomotor 1 3b and a Z-axis servo- 
motor 13c through a table servodriver 14, respectively. 
[0028] The brush rotating mechanism 12 includes a 
brush holder 1 6 arranged so as to be rotatable in both 
normal and reverse directions through a rotation shaft 
15 fixed on a rear surface of the brush holder 16, a ro- 
tation servomotor 1 7, a rotation servodriver 1 8 for driv- 
ing and controlling the rotation servomotor 17, and a 
combination of gears 20 and 21 and a drive belt 22 ar- 
ranged so as to operatively connecting the rotation shaft 
1 5 of the brush holder 1 6 and a revolving shaft 1 9 of the 
servomotor 17 to each other therethrough. 
[0029] The brush holder 1 6 acts as a clamp or grip 
mechanism for holding the toothbrush handle 1 at a pre- 
determined position while clamping the head 2 of the 
toothbrush which is inserted thereinto. For this purpose, 
the brush holder 16 may be provided at four corners 
thereof with pawls 23a to 23d, so that the head 2 of the 
toothbrush 1 is inserted into a space defined by the 
pawls 23a to 23d, resulting in the whole toothbrush han- 
dle 1 being held at the predetermined position while be- 
ing clamped by the pawls 23a to 23d. 
[0030] The brush rotating mechanism 12 equipped 
with the brush holder 16 thus constructed is securely 
mounted on the X-Y-Z table 11 by means of a mounting 
member 24, so that movement and control of the X-Y-Z 
table 1 1 may permit a position of the brush holder 1 6 in 
each of the X-axis, Y-axis and Z-axis directions to be 
varied as desired. Also, rotation of the brush holder 16 
by means of the rotation servomotor 1 7 permits a direc- 
tion of the toothbrush handle 1 clampedly held on the 
brush holder 1 6 or a rotational inclination angle G of the 
handle 1 to be varied as desired as shown in Fig. 4. Fig. 
4 shows a representative or typical example of setting 
of the rotational inclination angle. Thus, of course any 
desired intermediate angle may be suitably set or se- 
lected. 

[0031] In Fig. 1, reference numeral 25 designates a 
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control section for controlling operation of the whole ap- 
paratus including the table servodriver 14, rotation ser- 
vodriver 1 8 and bristle setting mechanism 82. The con- 
trol section 25 may be constituted by, for example, a 
combination of a personal computer and a PC (se- 
quencer). 

[0032] Now, the manner of operation of the bristle set- 
ting apparatus of the illustrated embodiment thus con- 
structed will be described. First of all, the toothbrush 
handle 1 to be subjected to bristle setting is inserted into 
the space defined by the pawls 23a to 23d of the brush 
holder 16 manually or by means of any suitable auto- 
matic loading machine while keeping the bristle set sur- 
face 3 of the toothbrush handle 1 facing outside, to 
thereby clampedly hold the whole toothbrush handle 1 
on the handle holder 1 6. 

[0033] After the toothbrush handle 1 is thus held on 
the handle holder 1 6, the control section 25 controls the 
table servo driver 14, to thereby drive the X-axis servo- 
motor 1 3a, Y-axis servomotor 13b and Z-axis servomo- 
tor 13c, resulting in a position of the brush holder 16 in 
each of the X-axis direction, Y-axis direction and Z-axis 
direction being adjusted so that a position of a first bristle 
set hole 4 to be subjected to bristle setting may be 
aligned with the central axis 0-0 of the needle guide 
hole 90 (see Figs. 1 3 and 1 4) of the bristle setting mech- 
anism 82. 

[0034] Concurrently, the control section 25 controls 
the rotation servodriver 1 8 to drive the rotation servo- 
motor 1 7, to thereby adjust a rotation angle of the tooth- 
brush handle 1 clampedly held on the brush holder 16 
so that the toothbrush handle 1 may have an indicated 
inclination angle. 

[0035] After positional adjustment of the toothbrush 
handle 1 in the X-axis, Y-axis and Z-axis directions and 
adjustment of the inclination angle of the toothbrush 
handle 1 are completed, the control section 25 controls 
the bristle setting mechanism 82 so that the bristle set- 
ting mechanism 82 may knock out the bristle tuft 81 
while folding it into two by means of the anchor 95 to set 
it in the bristle set hole 4 on the bristle setting surface 3. 
[0036] The bristle setting operation described above 
is repeated for every bristle set hole 4. This permits bris- 
tle setting to be carried out while varying an anchor driv- 
en angle G as desired with respect to each of the bristle 
set holes 4, as shown in Figs. 5A to 5H. This prevents 
the anchors 95 in the bristle set holes 4 adjacent to each 
other from interfering with each other due to contact 
therebetween, to thereby permit the bristle tufts 81 to be 
set on the bristle set surface 3 at an increased packing 
density. Figs. 5A to 5H each show a representative or 
typical example of setting of the rotational inclination an- 
gle. Thus, it is a matter of course that any desired inter- 
mediate angle may be suitably set or selected. 
[0037] Rotation of the toothbrush handle 1 permits po- 
sitional relationship between the bristle tuft 81 which has 
been just subjected to bristle setting and the next bristle 
set hole 4 to be subsequently subjected to bristle setting 



to be kept constant as shown in Fig. 17. Thus, the illus- 
trated embodiment permits bristle setting to be started 
at any desired bristle set hole 4, to thereby eliminate the 
disadvantage of the prior art that an order of bristle set- 
5 ting is restricted by a pattern of arrangement of the bris- 
tle tufts. Also, the illustrated embodiment fully prevents 
formation of the connection bristle 81 a and/or ring bristle 
81b shown in Figs. 18A and 18B, to thereby minimize 
defectives. 

10 [0038] Figs. 6A to 6D each show a pattern of arrange- 
ment of the bristle tufts which may be obtained by the 
bristle setting apparatus of the illustrated embodiment 
byway of example. In each of the arrangement patterns, 
the bristle set holes 4 of a rectangular shape adjacent 

'5 to each other are positioned in proximity to each other, 
to thereby be densely arranged wh ile being spaced from 
each other through a thin partition wall. More specifical- 
ly, Fig. 6A shows a circular arrangement pattern ob- 
tained by arranging the bristle set holes 4 of a rectan- 

20 gular shape in a ring-like array. Fig. 6B shows a U- 
shaped arrangement pattern obtained by arranging the 
rectangular bristle set holes 4 in a U-shaped array. Fig. 
6C shows a Y-shaped arrangement pattern obtained by 
arranging the rectangular bristle set holes 4 in a Y- 

25 shaped array. Fig. 6D shows a windmill-like arrange- 
ment pattern obtained by arranging the rectangular bris- 
tle set holes 4 in a windmill-like array. 
[0039] As will be noted from Figs. 6 A to 6D, the ar- 
rangement patterns each permit an anchor driven angle 

30 at which the anchor 95 is driven into the bristle set hole 
4 to be varied, to thereby prevent the anchors 95 adja- 
cent to each other from being contacted with or abutted 
against each other, resulting in that bristle setting can 
be attained in any desired arrangement pattern. The 

35 bristle set holes 4 are arranged in proximity to each other 
through the partition wall decreased in thickness, to 
thereby prevent formation of a gap between the bristle 
tufts in the bristle set holes 4, so that bristle setting may 
be attained at a highly increased packing density. 

40 [0040] A toothbrush having bristle tufts set thereon by 
the bristle setting apparatus of the illustrated embodi- 
ment will be described with reference to Figs. 7 to 10. 
[0041] An arrangement pattern of bristle tufts set on 
each of the toothbrushes shown in Figs. 7 to 1 0 has nev- 

45 er been realized by the conventional bristle setting ap- 
paratus for a toothbrush of the anchor type. Thus, in the 
prior art, it is exclusively realized by in-mold techniques, 
thermal fusion bonding or the like. On the contrary, the 
above-described construction of the illustrated embod- 

so iment permits bristle setting in such a highly complicated 
arrangement pattern as shown in each of Figs. 7 to 1 0 
to be attained without causing any trouble. Also, it per- 
mits bristle setting with respect to the bristle set holes 4 
of any suitable configuration other than a circle, such as 

55 a square, a fan-like shape, a triangle, a polygon, a star- 
like shape, a shape like a composite curve or the like. 
Thus, the illustrated embodiment provides a toothbrush 
of the anchor type having bristles arranged in a variety 
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of desired directions thereon so as to be commonly ac- 
commodated to a brushing site in the mouth cavity and 
a manner of the brushing. 

[0042] In manufacturing of the toothbrushes having 
the bristle tufts set thereon in various arrangement pat- 
terns as shown in Figs. 7 to 1 0, driving of the anchor 95 
into the bristle set hole 4 concerned is desirably carried 
out within an angle range which prevents an extension 
P-P of the anchor 95 defined in a longitudinal direction 
thereof from intersecting the bristle set holes 4 adjacent 
to the concerned bristle set hole 4, as shown in Figs. 
11 A and 11B. Driving of the anchor 95 within such an 
angle range prevents any crack from occurring between 
the concerned bristle set hole 4 and any bristle set hole 
4 adjacent thereto. Also, it prevents whitening of resin 
of which the head of the toothbrush handle is made. The 
partition wall through which the bristle set holes 4 adja- 
cent to each other are isolated from each other is desir- 
ably formed to have a thickness d between 0.1 mm to 
3.0 mm. 

[0043] In each of Figs. 7 to 1 0, the bristle set holes 4 
adjacent to each other are isolated from each other 
through the partition wall, resulting in the bristle set 
holes being arranged independently from each other. 
The bristle set holes 4 thus arranged each have the sin- 
gle bristle tuft 81 set therein by means of the single an- 
chor 95. However, bristle setting is not limited to such a 
way. For example, the bristle set holes 4, as shown in 
Figs. 1 2A and 1 2B, each may be formed to have an elon- 
gated configuration of which a length corresponds to a 
sum of lengths of a plurality of the bristle set holes 4 
each shown in Fig. 1 1 A or 1 1 B. In each of the elongated 
bristle set holes 4 thus formed, a plurality of the bristle 
tufts 81 are set one by one in a manner to adjoin each 
other by means of a plurality of the anchors 95. Bristle 
setting in such a manner possibly causes the bristle tuft 
81 now set in the elongated bristle set hole 4 to tilt into 
a space defined on a side on which the next bristle set- 
ting is to be carried out, to thereby interfere with the next 
bristle setting operation. However, such a problem may 
be effectively solved by carrying out the next bristle set- 
ting while holding down the just set bristle tuft in an op- 
posite direction by means of such a bristle tuft separat- 
ing unit as indicated by reference numeral 99 in Fig. 17. 
[0044] Bristle setting in such a manner as shown in 
Figs. 12A and 12B keeps the bristle tufts adjacent to 
each other from being separated from each other 
through such a partition wall as described above, to 
thereby permit formation of a long bristle tuft chain which 
is rendered fully continuous as seen in a toothbrush 
made by in-mold techniques or thermal fusion bonding. 
This results in the toothbrush exhibiting enhanced de- 
sign and aesthetic characteristics and being provided 
with a novel bristle arrangement pattern which com- 
pares favorably with that of a toothbrush made by in- 
mold techniques or thermal fusion bonding. 
[0045] In the illustrated embodiment, the brush holder 
16 is rotated through a combination of the rotation ser- 



vomotor 17, gears 20 and 21 , and drive belt 22. How- 
ever, it is merely required to construct the brush holder 
1 6 in a rotatable manner, therefore, the brush holder 1 6 
may be connected directly to the servomotor 17 or ro- 
5 tated by any other suitable rotation means. 

[0046] Also, in the illustrated embodiment, the head 
2 of the toothbrush handle 1 is clampedly held by the 
pawls 23a to 23d formed on the four comers of the brush 
holder 16. However, any other suitable clamp mecha- 
10 nism may be used for this purpose, so long as it effec- 
tively clamps the head 2 of the toothbrush handle 1 . 
[0047] Further, the illustrated embodiment is so con- 
structed that the X-Y-Z table mechanism 1 1 is driven by 
means of the three servomotors 1 3a to 1 3c. Alternative- 
's |y, any other suitable drive mechanism such as, for ex- 
ample, a linear slider or the like may be substituted for 
the servomotor to this end. 

[0048] Moreover, in the illustrated embodiment, the 
handle rotating mechanism 1 2 on which the brush hold- 

20 er 1 6 is mounted is rotatably mounted on the X-Y-Z table 
mechanism 1 1 . Alternatively, the illustrated embodiment 
may be constructed in a contrary manner. More specif- 
ically, the brush holder 16 may be fixedly mounted on 
the X-Y-Z table mechanism 11, which may be then 

25 mounted on the revolving shaft of the brush rotating 
mechanism so as to be movable in the X-axis, Y-axis 
and Z-axis directions. 

[0049] Furthermore, the illustrated embodiment in- 
cludes the X-Y-Z table mechanism 1 1 which permits po- 

30 sitional control in the X-axis, Y-axis and Z-axis direc- 
tions. However, when the bristle set surface 3 of the 
toothbrush handle 1 is formed to be even or flat, posi- 
tional control in the Z-axis direction may be eliminated. 
Thus, in this instance, an X-Y table mechanism may be 

35 substituted for the X-Y-Z table mechanism 11 . 

[0050] The brush according to the present invention 
is so constructed that at least two of the anchors are 
driven into the respective bristle set holes at anchor driv- 
en angles different from each other. Such construction 

40 permits bristle setting to be carried out at a high packing 
density which is never obtained in the conventional 
brush of the anchor type made by keeping the anchor 
driven angle fixed. Also, such construction realizes bris- 
tle setting in any desired arrangement pattern such as, 

45 for example, a circular pattern in which the bristle tufts 
are arranged in a circular array, a curved pattern in 
which the bristle tufts are arranged along any desired 
curve or the like. Such an arrangement pattern is con- 
ventionally obtained by only in-mold techniques, ther- 

50 mal fusion bonding or the like. Thus, the brush of the 
present invention can be commonly accommodated to 
an object of brushing and a manner of the brushing. 
[0051] Also, the bristle setting apparatus and bristle 
setting method of the present invention are each so con- 

55 structed that the position adjusting means is moved 
while being controlled, to thereby vary a position of the 
brush holder relative to the bristle setting means as de- 
sired and the brush rotating mechanism is rotated while 
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being controlled, to thereby set the bristle tuft in the in- 
tended bristle set hole of the head of the toothbrush 
while varying a rotational inclination angle of the brush 
holder relative to the bristle setting means. Such con- 
struction permits the anchor driven angle with respect 
to the bristle set hole to be varied as desired for every 
bristle set hole, to thereby realize bristle setting at a high 
packing density and attain bristle setting in any desired 
bristle tuft arrangement pattern such as a circular ar- 
rangement pattern, a curved arrangement pattern or the 
like which is never attained by the conventional brush 
of the anchor type and in any order. Also, such construc- 
tion permits bristle setting to be started at any desired 
bristle set hole irrespective of the bristle tuft arrange- 
ment pattern, to thereby eliminate the disadvantage of 
the prior art that an order of bristle setting is limited by 
the bristle tuft arrangement pattern and prevent forma- 
tion of a connection bristle and/or a ring bristle due to 
entangling between bristle tufts adjacent to each other. 

Industrial Applicability 

[0052] The present invention may be applied to not 
only such a toothbrush as described above but other 
brushes such as a hair brush, a dressing brush, a clean- 
ing brush and the like so long as they have bristles set 
thereon by means of anchors. Also, the present inven- 
tion is applicable to a brush free from a handle or grip. 



Claims 

1. A brush having bristle tufts set in bristle set holes 
formed on a bristle set surface of a head of the 
brush, each of the bristle tufts being kept folded into 
two parts with an anchor being interposed between 
the two parts, characterized in that: 

at least two of a plurality of the anchors are driv- 
en into the bristle set holes at anchor driven an- 
gles different from each other. 

2. A brush as defined in claim 1 , wherein said head is 
formed with a plurality of the bristle set holes sepa- 
rated from each other; and 

said bristle set holes each have one of the 
bristle tufts set therein by means of the anchor. 



bristle set hole adjacent thereto. 

5. A brush as defined in any one of claims 1 to 4, 
wherein said bristle set hole has a plurality of the 

5 bristle tufts set therein by means of the anchors. 

6. A bristle setting apparatus for a brush, comprising: 

a bristle setting means for setting bristle tufts 
10 on a bristle set surface of a head of the brush 

by means of anchors; 

a brush holder arranged opposite to said bristle 
setting means while being spaced therefrom at 
a predetermined interval and constructed so as 
15 to permit the head of the brush to be held at a 

predetermined position thereon; 
a position adjusting means for adjusting a po- 
sition of said brush holder with respect to said 
bristle setting means; and 
20 a brush rotating mechanism for adjusting a ro- 

tational inclination angle of said brush holder 
with respect to said bristle setting means; 
said position adjusting means being moved 
while being controlled, to thereby vary the po- 
25 sition of said brush holder with respect to said 

bristle setting means and said brush rotating 
mechanism being rotated while being control- 
led, to thereby vary the rotational inclination an- 
gle of said brush holder with respect to said 
30 bristle setting means. 

7. A bristle setting method for a brush wherein bristle 
tufts are set on a bristle set surface of a head of the 
brush by means of anchors, each of bristle tufts be- 

35 ing folded into two, comprising the steps of: 

arranging a brush holder so as to be opposite 
to a bristle setting means of the anchor type af- 
ter holding the head of the brush to be subject- 
40 ed to bristle setting at a predetermined position 

on the brush holder; and 
successively setting bristle tufts on the bristle 
set surface of the head of the brush while var- 
ying a position of the brush holder with respect 
45 to the bristle setting means and varying a rota- 

tional inclination angle of the brush holder with 
respect to the bristle setting means. 
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3. A brush as defined in claim 2, wherein at least two 

of the bristle set holes adjacent to each other are 50 
separated from each other by means of a partition 
wall formed to have a thickness of between 0.1 mm 
and 3.0 mm. 

4. A brush as defined in claim 2 or 3, wherein said an- 55 
chor driven angles of said anchors are each so set 
that an extension line of the anchor defined in a lon- 
gitudinal direction thereof does not intersect the 



Patentansp riiche 

1 . Burste mit Borstenbuscheln, die in Borsteneinsetz- 
lochern eingesetzt sind, welche auf einer Borsten- 
einsetzflache eines Kopfes der Burste ausgebildet 
sind, von denen jeder Borstenbuschel in zwei Teile 
gefaltet ist, wobei eine Verankerung zwischen den 
beiden Teilen angeordnet ist, 
dadurch gekennzeichnet, dass 
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mindestens zwei von einer Vielzahl der Veranke- 
rungen in die Borsteneinsetzlbcheruntervoneinan- 
der unterschiedlichen Verankerungseintreibwin- 
keln eingetrieben sind. 

5 

Burste nach Anspruch 1 , bei welcher der Kopf mit 
einer Vielzahl von voneinandergetrennten Borsten- 
einsetzlochern ausgebildet ist; und 
die Borsteneinsetzlocher jeweils eines der Borsten- 
buschel besitzt, welche darin mit Hilfe der Veranke- 10 
rung eingesetzt sind. 

Burste nach Anspruch 2, bei welcher mindestens 
zwei benachbartzueinanderangeordnete Borsten- 
einsetzlocher mit Hilfe einer Trennwand voneinan- is 
der getrennt sind, welche ausgebildet ist, urn eine 
Dicke von 0,1 mm bis 3,0 mm zu haben. 

Burste nach Anspruch 2 oder 3, bei welcher die Ver- 
ankerungseintreibwinkel der Verankerungen je- 20 
weils so angeordnet sind, dass eine in deren Langs- 
richtung definierte Verlangerungslinie der Veranke- 
rung des benachbart hierzu liegenden Borstenein- 
setzloches nicht schneidet. 

25 

Burste nach einem der Anspruche 1 bis 4, bei wel- 
cher das Borsteneinsetzloch eine Vielzahl von Bor- 
stenbuscheln besitzt, die mit Hilfe der Verankerun- 
gen darin eingesetzt sind. 

30 

Borsteneinsetzvorrichtung fur eine Burste, mit: 

einer Borsteneinsetzeinrichtung zum Einset- 
zen von Borstenbuscheln auf einer Borstenein- 
setzflache eines Kopfes der Burste mit Hilfe 35 
von Verankerungen; 

einem Burstenhalter, der gegenuber der Bor- 
steneinsetzeinrichtung in einem bestimmten 
Abstand von dieser angeordnet und so konstru- 
iert ist, dass der Kopf der Burste an einer vor- 40 
bestimmten Position darauf gehalten werden 
kann; 

einer Positionsjustierungseinrichtung zur Ju- 
stierung einer Position des Bursten halters ge- 
genuber der Borsteneinsetzeinrichtung; und 
einem Burstendrehmechanismus zur Justie- 
rung eines Drehneigungswinkels des Bursten- 
halters gegenuber der Borsteneinsetzeinrich- 
tung; 

50 

wobei die Positionsjustierungseinrichtung bewegt 
wird, wahrend sie gesteuert wird; urn dadurch die 
Position des Bursten halters gegenuber der Bor- 
steneinsetzeinrichtung zu verandern, und der Bur- 
stendrehmechanismus gedreht wird, wahrend er 55 
gesteuert wird, um dadurch den Drehneigungswin- 
kel des Bursten halters gegenuber der Borstenein- 
setzeinrichtung zu verandern. 



7. Borsteneinsetzverfahren fur eine Burste, bei wel- 
chem Borstenbuschet auf einer Borsteneinsetzfla- 
che eines Kopfes der Burste mit Hilfe von Veranke- 
rungen eingesetzt werden, von denen jeder Bor- 
stenbuschel in zwei gefaltet ist, 
mit den Schritten: 

einen Burstenhalter gegenuber einer Borsten- 
einsetzeinrichtung der Verankerungsart anzu- 
ordnen, nachdem der Kopf der Burste gehalten 
wird, um an ihm das Einsetzen von Borsten an 
einer bestimmten Position auf dem Burstenhal- 
ter vorzunehmen; und 

nacheinander Borstenbuschel auf der Borsten- 
einsetzflache des Kopfes der Burste einzuset- 
zen, wahrend eine Position des Bursten halters 
gegenuber der Borsteneinsetzeinrichtung ver- 
andert und ein Drehneigungswinkel des Bur- 
stenhalters gegenuber der Borsteneinsetzein- 
richtung verandert wird. 



Revendications 

1 . Une brosse poss6dant des f aisceaux de poils fixes 
dans des trous de fixation de poils sur une surface 
de fixation de poils de la tete de brosse, chacun des 
faisceaux de poils 6tant maintenu plie en deux par- 
ties, un element d'ancrage etant interpose entre les 
deux parties, caracterisee en ce que: 

au moins deux d'une pluralite des Elements 
d'ancrage sont entraines dans les trous de fixa- 
tion de poils selon des angles d'entralnement 
d'element d'ancrage diffeYents I'un de Tautre. 

2. Une brosse comme revendiquS dans la revendica- 
tion 1 , dans laquelle ladite tete est formee d'une plu- 
ralite de trous de fixation de poils separes les uns 
des autres; et 

lesdits trous de fixation de poils ont chacun 
un des faisceaux de poils fixe" dans ceux-ct au 
moyen de I'Slement d'ancrage. 

3. Un brosse comme definie dans la revendication 2, 
dans laquelle au moins deux des trous de fixation 
de poils adjacents I'un a Tautre sont separes I'un de 
I'autre au moyen d'une paroi de separation formee 
pour avoir une epaisseur comprise entre 0,1 mm et 
3,0 mm. 

4. Une brosse comme definie dans la revendication 2 
ou 3, dans laquelle lesdits angles d'entraTnement 
d'element d'ancrage desdits el6ments d'ancrage 
sont chacun fixes de maniere a ce que la ligne de 
prolongement de P6l6ment d'ancrage definie dans 
la direction longitudinale de celui-ci ne rencontre 
pas le trou de fixation de poils adjacent a celui-ci. 
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Une brosse comme dSfinie dans une quelconque 
des revendications 1 a 4, dans laquelle ledit trou de 
fixation de poils possede une plurality de faisceaux 
de poils f ixes dans celui-ci au moyen des elements 
d'ancrage. 5 

Un appareil de vacation de poils pour une brosse, 
comprenaut: 

un moyen de fixation de poils pour fixer les fais- io 
ceaux de poils sur une surface de fixation de 
poils de la tete de brosse au moyeu d'Slements 
d'ancrage; 

un support de brosse agence en face dudit 
moyen de fixation de poils tout en etant espace 15 
de celui-ci a un intervalle predetermine et cons- 
truit de maniere a permettre a la tete de la bros- 
se d'etre maintenue en une position predeter- 
mine sur celui-ci; 

une moyen d'ajustement de position pour ajus- 20 
ter la position dudit support de brosse par rap- 
port audit moyen de fixation de poils; et 
un mecanisme faisant tourner la brosse pour 
ajuster Tangle d'inclinaison en rotation dudit 
support de brosse par rapport audit moyen de 25 
fixation de poils; 

ledit moyen d'ajustement de position elant de- 
place tout en etant controle, pour f aire varierde 
la sorte la position dudit support de brosse par 
rapport audit moyen de fixation de poils et ledit 30 
mecanisme faisant tourner la brosse tournant 
tout en etant contr6l6, pour faire varier de la 
sorte Tangle d'inclinaison en rotation dudit sup- 
port de brosse par rapport audit moyen, de fixa- 
tion de poils, 35 

Un procede de fixation de poils pour une brosse 
dans lequel les faisceaux de poils sont fixes sur une 
surface de fixation de poils de la tete de brosse au 
moyen d'elements d'ancrage, chacun des fais- *o 
ceaux de poils etant plies en deux, comprenant les 
etapes de: 

agencement d'un support de brosse de manie- 
re a faire face a un moyen de fixation de poils 45 
du type element d'ancrage apres avoir mainte- 
nu la tete de brosse qui doit faire I'objet de fixa- 
tion de poils en une position predetermined sur 
le support de brosse; et 

fixations successives de faisceaux de poils sur so 
la surface de fixation de poils de la tete de bros- 
se tout en faisant varier la position du support 
de brosse par rapport au moyen de fixation de 
poils et en faisant varier Tangle d'inclinaison en 
rotation du support de brosse par rapport au 55 
moyen de fixation de poils. 
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FIG. 11A 
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FIG. 15A 
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